Allogeneic bone marrow transplantation (BMT) is the treatment of choice for patients with chronic myeloid leukaemia (CML) who are relatively young and have suitable donors. Relapse is rare more than 5 years after allografting. We describe a patient who relapsed with myeloid blast transformation 14 years after allografting. This case suggests that leukaemia stem cells may on occasion remain quiescent for long periods and emphasises the importance of long-term follow-up after transplantation for CML.
From January 1980 she received hydroxyurea in place of busulphan. In June 1983, while still in chronic phase, she received an allogeneic bone marrow transplant from her HLA-identical brother. Conditioning comprised daunorubicin, cyclophosphamide and total body irradiation at standard dosage. Cyclosporin A was administered for prophylaxis of graft-versus-host disease (GVHD). She engrafted promptly and had mild GVHD of the skin and gut controlled with oral steroids. Immunosuppression was discontinued by December 1983 and she returned to Pakistan.
In March 1984, she had right loin pain which was due to renal vein thrombosis. CT scans showed a mass anterior to the right renal hilum, which proved on laparotomy to be due to extensive retroperitoneal fibrosis. Histology showed normal renal parenchyma and non-specific inflammatory changes in the other tissues biopsied. There was no evidence of a lymphoproliferative disorder. Bone marrow cytogenetics at the time revealed 100% normal male metaphases.
She remained well in Pakistan. Molecular and cytogenetic studies were not performed on a regular basis, but a routine blood count in February 1997 was normal. In September 1997 she experienced some backache and in November 1997 her blood count was abnormal so she returned to London. The haemoglobin was 11.0 g/dl, WBC 59.3 × 10 9 /l and platelets 58 × 10 9 /l. The blood showed 29.9% blasts and the bone marrow 52.3% blasts; immunophenotyping showed CD13 and CD33 positivity with weak expression of terminal deoxynucleotidyl transferase. Cytogenetics showed 94% 46,XX metaphases with t(2;12)(q36.2;q13), t(9;22)(q34;q11), and 6% 46,XY metaphases. Polymerase chain reaction studies showed b3a2 BCR-ABL transcripts. No pretransplantation material was available for comparison.
She was treated initially with two courses of cytotoxic drugs which reduced substantially the proportion of blast cells in her bone marrow. When the proportion of blasts began to rise again, she received a third course of cytotoxic drugs. She died of fungal infection during the recovery phase in April 1998.
Discussion
This patient received an allogeneic BMT from her HLAidentical brother as treatment for CML in chronic phase and relapsed 14 years later with myeloid blast transformation. This sequence of events is unusual for two reasons. First, relapse, when it occurs, usually does so within 3 years of transplant and later relapses, although reported, are rare. 3, 4 Occasional patients are described with molecular evidence of leukaemia up to 10 years post-transplant, but this finding does not necessarily herald relapse.
5 A single patient who relapsed with advanced phase CML 10 years after allografting for CML in chronic phase has recently been reported. 6 Second, relapse after allografting performed in chronic phase usually proceeds in a sequential manner, showing first a rising number of BCR-ABL transcripts, then cytogenetic evidence of leukaemia and then haematological evidence of CML in chronic phase. Relapse directly to advanced phase CML has been reported previously 6, 7 but is rare.
A relapse 14 years after BMT suggests the possibility that a proportion of CML patients might continue to harbour a small number of leukaemic stem cells for many years post-transplant. These cells must escape eradication by the combined effects of the chemoradiotherapy preceding the transplant and the so-called graft-versus-leukaemia (GVL) effect presumed to be mediated by lymphoid cells of donor origin. Such cells might be restrained from generating a 'chronic phase' disease, but might still be susceptible to 'transformation'. A transformed cell population might be able to escape the GVL effect. 8 These observations suggest that there may be two patterns of susceptibility of CML to GVL. In the first, GVL is sufficient to eradicate disease, particularly if BMT is performed in chronic phase, and the patient achieves a 'cure'. In the second, GVL is sufficient only to suppress chronic phase disease but fails to eradicate it. Such patients would therefore be at risk of relapse in transformation. This speculation implies that the latter group of patients might benefit from efforts to enhance a GVL effect, as might be achieved by 'prophylactic' infusion of donor lymphocytes.
This case serves to emphasise the importance of longterm follow-up of patients after allogeneic BMT. Such follow-up should presumably include molecular studies, which were incomplete in this case.
